A survey of 32 adult females and 31 adult males with Prader-Willi syndrome (PWS) shows that sleep disorders (including excessive day and night time sleep) and behavioural abnormalities, (temper with PWS, iicluding the prevalence of abnormal behaviours and sleep disordert and their relationship to obesity. tantrums and deliberate picking of sores) are common. Method These abnormalities are not related to the degree of The survey was conducted by postal questionnaire to obesity or to each other. Speech disorders also occur. the carers of 111 people with PWS over the age of 12, Intelligence quotients are often within the normal ontact through the PWSA (UK). The questionnaire range. asked for details of age, sex, height, weight, age at which the diagnosis of PWS was made, medical
duration and sleep disorders, and about behavioural Behavioural and psychological aspects have not disorders including food stealing, temper tantrums been explored to the same extent and many papers and self-injury. A menstrual history was obtained for have described abnormalities in children, although females. sleep disorders2 and behavioural abnormalities3 are documented in adults.
Results The syndrome includes a history of neonatal hypo-Seventy replies were received (33 males and 37 tonia and feeding difficulty followed in early childhood females), a response rate of 63%. Four males and 5by both excessive appetite and obesity. Affected people females under the age of 16 have been excluded to are of short stature with hypogonadism and cognitive make the reqlts comparable with those of a survey impairment (usually reported to be mental retardation of adult with PWS in the United States3. of mild or moderate degree). Dysmorphic features esu1t are summarized in - Tables 1-7 . All reinclude small hands and feet, almond shaped eyes spondents did not reply to all questions, which and a triangular mouth and the syndrome may be explains-the variation in the number of replies for complicated by diabetes, scoliosis and cor pulmonale4. different items.
It is more common than sometimes thought, with an estimated incidence of 1 per 10 000 live birthOs. PWS Physical characteristics (Tabk 1) is one ofthe 5 commonest abnormalities seen in birth Physical characteristics are very similar to those defect clinics in the United Statesr, and one author reported in other studies. Deviations from the concluded that 1% of people with mental retardation 50th centile for height and weight have been may have PWS6. calculatd using data from a manual of growth Early studies of chromosomes in PWS, using routine and development'4. Nearly half the females had cytogenetic analysis, found abnormalities in only mentruated, though bleeding was often either of about 15%7. The use of high-resolution prometaphase short duration or irregular. banding techniques has shown that between 50 and 70% of those affected have abnormalities of Assciated medical conditions or chromosome 15, principally del 15q(11-13)U. The complications ( Table 2) abnormal chromosome is usually of paternal origin"0,-The conditions listed are those reported by carers and and there has recently been a report implicating are in some eases lay, rather than medical, diagnoses. paternal occupational exposure to hydrocarbons as a In addition to scoliosis, other orthopaedic disorders causative factor". The recurrence risk for siblings is included -incurved foot, club foot, congenital hip thought to be low, though one study found it to be dislocation and unspeified abnormalities of hips, 1.6%12. A family of 9 siblings in which 3 had PWS -knees and ankles. Two females had had seizures, one has been described'3.
had seizures only during childhood and the other was 01;
We report a survey of members of the Prader-Willi (Table 3) Intelligence quotients (IQs), usually measured by educational psychologists, ranged from less than 20 to 95 in the 23 people for whom a result was available.
Reading ages were reported for a further 6 people, and ranged from 4 to 10. IQs were used to assign people to the categories of mental ability listed in Table 3 . (Table 4) These were often mentioned, but difficult to classify. Some individuals had more than one type of speech abnormality.
Speech abnormalities
Sleep abnormalities (Table 5 ) Excessive day and night time sleep was common and often cited by carers as a particular problem.
Behavioural abnormalities (Table 6) In addition to the well known problem offood stealing associated with PWS, deliberate picking of spots resulting in persistent sores, and temper tantrums were problems for many families. Many respondents said that temper tantrums were more likely if the person with PWS had less sleep than usual.
Abnormalities of sleep and behaviourrelationship to obesity and to other abnormalities (Table 7) Chi-square analyses were used to test the hypotheses listed in the table. Weight-height ratio (WHIR) (weight divided by height) was used as an index of weight corrected for height'5. Subjects were ranked according to WHR and the 10 heaviest male and 10 heaviest female subjects were compared with the 10 lightest subjects of each sex. No significant differences were found between people most overweight and those least overweight for height.
Discussion
The high mean age of diagnosis (11 years for males and 13 years for females) is probably a reflection of the age structure ofthis sample and the relative lack of awareness of PWS in the past; a sample including children would almost certainly show a much lower mean age of diagnosis. Because PWS is even now sometimes not recognized by doctors and because the only aid to diagnosis is chromosome analysis (which only shows abnormalities in about half to two-thirds of the clinical cases)8'9 it is possible that some of the people included in this report do not have PWS. The marked similarity in physical parameters to those found in other studies suggests that this possible source of error is unlikely to have biased the results unduly.
The physical characteristics of the 70 adults described here are very similar to the 232 reported in a North American study3. The individuals in that study also had a mean age of 23, with mean heights of 154.7 cm (males) and 145 cm (females) and mean weights of 80.7 kg (males) and 71 kg (females). Forty per cent offemales were menstruating, with a mean age of menarche of 17 (range 10-28). Our data (Table 1) support the conclusion that menstruation occurs in a substantial minority ofwomen with PWS, though bleeding may be of short duration and/or irregular.
The data concerning mental ability can be no more than suggestive because the number of IQ scores recorded was small (23) . The results may have been influenced by response bias (respondents may have been more likely to report higher IQs than lower ones). Respondents did, however, comment on the mental ability of most affected people and those without an IQ score did not seem to differ markedly from the people for whom a score was given. The information in the present study implies that a substantial proportion of people with PWS have an IQ within the normal range. This finding is comparable to a previous questionnaire study which found that 40% of individuals with PWS had IQs within the normal range (i.e. not more than 2 standard deviations below the meant, and contrasts with reports of PWS being associated with IQs in the range 12-4216 or 30-7017. One study found that 87% of PWS individuals have an IQ less than 70 and a tendency for IQ scores to fall over time'18, though individuals of normal intelligence have been reported19'20. People with PWS may have a particular pattern ofcognitive disability, with reduced short-term memory and a greater loss of information from memory over time than controls2l. Visualperceptual skills may be a particular strength: there is an example of someone with PWS who could mix six 1000 piece jigsaw puzzles and then assemble them upside down5. Several replies to our questionnaire mentioned skill at assembling jigsaws and one stated 'reads at 6-year-old level. Does 2000 piece jigsaws'.
Diabetes and scoliosis were the commonest physical complications, as reported elsewhere4'22. Orthopaedic disorders other than scoliosis included congenital hip dislocation. This has been noted in previous studies6,23 and may be the result of hypotonia. Other conditions were all single entities. Early reports do not emphasize behavioural or psychological aspects ofPWS. One author commented briefly on the temperamental characteristics of 9 patients, describing them as 'pleasant', 'good natured' or 'cheerful'"7. Many parents of PWS children attending a Child Development Centre in the USA believed their children became overactive when they ate concentrated sugar. A double-blind, placebocontrolled study, however, found that performance of a paired-associate learning task by people with PWS was not affected by ingestion of sucrose2". Temper tantrums and stubbornness have been described in association with PWS25 and 8 out of 17 patients over the age of 10 in one study had rage reactions'8. Relaxation training has been suggested as a technique for lessening temper tantrums26. This study confirms that temper tantrums are very common in PWS. They are not related to obesity, but are more likely if the amount of sleep on the preceding night has been less than usual.
Excessive daytime sleepiness (EDS) was not associated with PWS in the early reports. One author noted that somnolence sometimes occurred in association with PWS16 and one study found that for 24 patients, somnolence was 'an almost universal accompaniment of the syndrome, especially in the grossly obese patients who slept excessively and often would fall asleep and become cyanosed within minutes of sitting'4. An investigation into the sleep disorders associated with PWS found that of 9 people with PWS studied, 8 had EDS. None had sleep apnoea. One hypoventilated during REM sleep and 5 had sleep-onset REM. Other abnormalities included initial insomnia and increased nocturnal sleep duration2. The authors concluded that hypothalamic dysfimction was the most likely cause of EDS in PWS. This conclusion was challenged with the argument that the shortened REM latency observed could have resulted from chronic REM sleep deprivation due to REM sleep related hypoventilation-7. Sleepiness (nototherwise defined) was a problem for 231 out of the 232 people surveyed in one North American study3. The present study shows that EDS and increased nocturnal sleep duration are very conmmon in PWS. The sleep abnormalities are not related to the degree ofobesity. EDS often occurs when subjects are unoccupied; travelling by car and watching television were frequent precipitants of daytime sleep.
Spot picking appears to be almost universal in PWQS, although the reason for this is not clear. Some reports suggest that the pain threshold of people with PWS is higher than usual5 and this may be a contributory factor.
We hope that further studies of the psychological and behavioural aspects of PWS will advance our understanding, and lead to treatments for these common and troublesome aspects-of the condition.
